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(54) OPTICAL FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To develop an optical film 
with which a thin and lightweight liquid crystal display 
device having a bright and legible display can be 
obtained by performing an optical path conversion of 
incident light from the direction of the side face efficiently 
in the viewed direction. 

SOLUTION: An optical film has an adhesive layer 12 on 
one side of a transparent film 1 1 , a plurality of groove 
structures A having optical path conversion slopes A1 
having a tilt angle of 35 to 48 degrees to the film surface 
on the other surface in the nearly fixed direction. The 
groove structure formation surface is coated by a 
transparent cover film 14, and the cover film has at least 
an an ti reflection layer 15 and a stainproof layer 16 

outside. An optical path conversion of side face incident light can be efficiently performed in 
the viewed direction of the panel by sticking the optical film on the liquid crystal display panel. 
Incidence of the external light is also performed efficiently, then a good display with both 
modes of lighting and external light is obtained, and contamination can be wiped away and 
removed easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the optical film which is excellent in the antifouling 
property which carries out optical-path conversion, comes out in the check-by- looking direction thin 
shape lightweight more efficiently [ incident light ] than the direction of the side, and can form the liquid 
crystal display of a bright and legible display. 
[0002] 

Background of the Invention] What prepared the front light by the conventional side light type light 
guide plate while the further thin shape lightweight-ization of a reflected type liquid crystal display was 
called for for the purpose of the formation of small lightweight of a pocket personal computer, axellular 
phone, etc. takes the light guide plate of the required upper 1mm thick not less of an optical 
transmission, and the formation of thin shape lightweight is difficult. Moreover, when it considers as the 
liquid crystal display of the lighting and the outdoor daylight two-ways type of a back light formula 
using a transflective type reflecting plate, in respect of required ** by the side light type light guide 
plate, it is the same. 

[0003] the thing only for reflection in addition to the above, in the case of the back light formula using 
the transflective type reflecting plate, form bulky Shigekazu Taka further by addition of a transflective 
type reflecting plate, make dark a check by looking with lighting mode by the distribution to the 
transmitted light and the reflected light through the transflective type reflecting plate, make a check by 
looking dark also in outdoor daylight mode, and according to the reflecting layer of a high reflection 
factor [ luminosity / the ] ~ and - being hard — there was a trouble 
[0004] 

[The technical technical problem of invention] this invention makes a technical problem development of 
the optical film which carries out optical-path conversion, comes out in the check-by-looking direction 
thin shape lightweight more efficiently [ incident light ] than the direction of the side, and can form the 
liquid crystal display of a bright and legible display. 
[0005] 

[Means for Solving the Problem] this invention offers the optical film characterized by covering the slot 
structure forming face with a transparent covering film, and becoming, and the covering film having an 
acid-resisting layer and a stain-proofing barrier at least outside while having an adhesive layer on one 
side of a bright film and having the plurality possessing the optical-path conversion slant face is 
resembled on the other hand and the tilt angle to a film plane turns [ slant face ] to the abbreviation fixed 
direction at 35 - 48 degrees of slot structure 
[0006] 

[Effect of the Invention] According to the optical film of this invention, by making it meet the check-by- 
looking side of the liquid crystal display panel which has a lighting system on the side, and arranging it, 
through the optical-path conversion slant face of an optical film, optical-path conversion is efficiently 
carried out in the check-by-looking direction of a liquid crystal display panel, the incident light or its 
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transmission light from the aforementioned side can be used for a liquid crystal display, it excels in 
thinness and lightweight nature, and a liquid crystal display with display grace it is bright and good can 
be formed. Moreover, between optical-path conversion slant faces, incidence of the outdoor daylight can 
be efficiently carried out by preparing a flat side portion, the incident light can be reflected through a 
reflecting layer like the aforementioned optical-path conversion light, it can use for a liquid crystal 
display, in addition to lighting mode, outdoor daylight mode can also be added, it excels in thinness and 
lightweight nature, and the liquid crystal display of lighting and an outdoor daylight two-ways type with 
display grace it is bright and good can be formed. 

[0007] It is because the aforementioned effect was mainly used as the optical film of the optical-path 
controlling expression by slant-face reflection. That is, while directivity can improve optical-path 
conversion by reflecting the incident light or its transmission light from the side through an optical-path 
conversion slant face and a right check by looking with lighting mode is attained, can arrange a flat side 
easily between optical-path conversion slant faces, outdoor daylight is made to penetrate through the flat 
side, sufficient outdoor daylight incidence can be secured, and a right check by looking with outdoor 
daylight mode is also attained. Achievement of the aforementioned effect is difficult in the scatter 
reflection method through the split face by the dispersion sheet etc. Incidentally by JP,5-158033,A, the 
reflected type liquid crystal display which incidence of the lighting light is carried out, total reflection is 
carried out by the check-by-looking side cell substrate, and the reflected light is scattered by the split- 
face type reflecting plate, and is used for a display from the side of a liquid crystal display panel is 
taught. 

[0008] however, (since the light which can be used for a display is a light which separates from total- 
reflection conditions in dispersion and which carries out outgoing radiation from a panel and the 
scattered light generally shows the normal distribution with a peak of the mirror-reflection direction in 
the aforementioned case ~ the collection of 20th liquid-crystal debate lecture drafts - 3 G 510, Tohoku 
University; Hitoshi Uchida), and the aforementioned display light serve as a dark display in the direction 
of a transverse plane that it is hard using effectively with the light which inclined greatly than the 
direction of a transverse plane ( Even if it strengthens diffusibility by **** and the split-face type 
reflecting plate, it is shut up in a panel, and the quantity of light which cannot carry out outgoing 
radiation increases, and it becomes a too dark display. 

[0009] directivity advantageous to a display on the other hand, since use of the light of the mirror 
reflection direction which shows a peak is made into a subject and the optical path of the reflected light 
is controlled by the optical film of the optical-path controlling expression by the slant-face reflection by 
this invention - above all - the directivity of the direction of a transverse plane - easy - it can give ~ 
reflective mode - even if - a bright display can be attained Moreover, an optical-path conversion slant 
face can be protected through a covering film, the optical-path conversion function which the 
eradication removal of the contamination could be carried out easily, and described it above through the 
stain-proofing barrier that dirt cannot be easily got blocked in Mizouchi can be made to be able to 
maintain at a long period of time, and it can use advantageous also by the front formula. 
[0010] 

[The operation gestalt of invention] while having the plurality possessing the optical-path conversion 
slant face the optical film by this invention has an adhesive layer on one side of a bright film, and looks 
it like [ slant face ] on the other hand, and the tilt angle to a film plane turns [ slant face ] to the 
abbreviation fixed direction at 35 - 48 degrees of slot structure, the slot structure forming face is covered 
with a transparent covering film, and it becomes, and the covering film has an acid-resisting layer and a 
stain-proofing barrier at least outside The example was shown in drawin g 1 (a) - (c). The layer, i.e., the 
repeat structure layer of the optical-path conversion means A, in which 1 1 has the plurality of the slot 
structure A where a bright film and 12 possess an adhesive layer and 13 possesses the optical-path 
conversion slant face Al, and 14 are stain-proofing barriers, 1 is an optical film and, as for 18, a 
covering film and 15 are [ an acid-resisting layer and 16 / 17 is an ablation sheet and ] anti-glare layers. 
In addition, the repeat structure of the optical-path conversion means A may be formed in a bright film 
1 1 and this body. 
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[001 1] The optical film 1 is arranged in the direction along the check-by-looking side of the liquid 
crystal display panel 2 which has a lighting system 5 on the side as illustrated to drawing 2 . To the field 
side which is made to reflect the incident light or its transmission light from [ according to / the 
aforementioned lighting system ] the side through the optical -path conversion slant face Al like an 
arrow, and does not have the slant face concerned of a bright film 1 1 Therefore, optical-path conversion 
is carried out in the check-by-looking direction of a liquid crystal display panel, and outgoing radiation 
is carried out from a bright film, and it aims at enabling it to use the outgoing radiation light as lighting 
light (display light), such as a liquid crystal display panel. 

[0012] A bright film 1 1 can be formed with a proper material which shows it transparency according to 
the wavelength region of the light which carries out incidence through a lighting system etc. Incidentally 
the hardened type resin which can carry out polymerization is raised with radiation, such as heat, such as 
a transparent resin represented with for example, an acrylic resin, a polycarbonate system resin, a 
cellulose system resin and a norbornene system resin, a polyester system resin and a polyether sulphone 
system resin, a polyamide system resin and a polyimide system resin, a polyolefine system resin and a 
polyether system resin, a polyvinyl chloride, a styrene resin, etc. or acrylic and an urethane system, an 
acrylic urethane system, and an epoxy system, a silicone It is desirable for a birefringence not to be 
shown or to use a small material of a birefringence above all. Moreover, it is desirable to use for a bright 
film material with a photoelasticity coefficient smaller than the point of internal stress occurring and 
preventing generating of the phase contrast by this internal stress, by adhesion processing. 
[0013] the bright film which can be used more preferably than the point which suppresses brightness 
nonuniformity and color nonuniformity and forms a liquid crystal display with little display 
nonuniformity - what has the average phase contrast small like the above within a field - it is a thing 
30nm or less above all That is, as illustrated to drawing 2 , when the linearly polarized light which 
minded the polarizing plate 3 1 grade by considering as the bright film 1 1 of small phase contrast carries 
out incidence, the polarization state can be maintained good and it is advantageous to fall prevention of 
display grace. Although usual polyester film incidentally shows the phase contrast of about 2000nm, 
with a film with large phase contrast, depending on an incident angle or angle of reflection, when the 
linearly polarized light through the polarizing plate etc. carries out incidence, it rainbow-color-izes by 
color change under the influence of phase contrast, or a polarization state changes, a transmission 
efficiency and outgoing radiation efficiency fall, and it becomes easy to produce display nonuniformity, 
such as brightness nonuniformity and color nonuniformity. 20nm or less, above all, especially the 
desirable average phase contrast within the field in a bright film is lOnm or less, and a small thing has 
the variation more more desirable [ phase contrast ] 15nm or less than the point of display nonuniformity 
prevention for every place of the phase contrast as much as possible. 

[0014] Moreover, if it takes into consideration that the incident angle to the bright film of transmission 
light tends to exceed 45 degrees, it will be easy to influence like the average phase contrast within the 
field which also described above the average phase contrast of the thickness direction of a bright film, 
and it is more desirable [ especially the average phase contrast of the thickness direction ] 30nm or less 
than points, such as display nonuniformity prevention, that it is 20nm or less above all 50nm or less. A 
method with the proper method which removes internal optical strain by the method which carries out 
annealing processing of the established film can perform formation of this bright film of low phase 
contrast. 

[0015] The desirable formation method of a bright film is a method which forms what has small phase 
contrast by the casting method. In addition, it does not need to be [ that what is necessary is just satisfied 
in the range used for the display of an optical film ] satisfied [ with the whole surface of an optical film ] 
of the aforementioned phase contrast conditions in a bright film. Moreover, as for the phase contrast 
concerned, it is desirable that it is a thing based on the light of a visible region, especially light with a 
wavelength of 550nm. The bright film 1 1 may be formed as a superposition object more than two-layer 
[ which consists of a homotypic or a resin of a different kind for the purpose of phase contrast control 
etc. ], and does not need to be formed as an one-monolayer object by one sort of material like the 
example of drawing. Although the thickness of a bright film can be determined suitably, especially 
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generally it is set to 10-100 micrometers 5-200 micrometers above all 300 micrometers or less from 
points, such as thin-shape-izing. 

[0016] The incident light or its transmission light from the side shall be reflected in the predetermined 
direction, and a bright film 1 1 shall have the slant face Al which carries out optical-path conversion on 
one side of a film, as illustrated from the point of attaining said purpose, to drawing 1 . In this case, as 
shown in drawin g 1 from the point of obtaining the lighting light which is excellent in the directivity to 
the direction of a transverse plane through optical-path conversion with this invention, it shall have the 
repeat structure of an optical-path conversion means A by which the tilt angle theta to a film plane A4 
consists of slot structure (crevice) of providing the optical -path conversion slant face Al it turns [ slant 
face ] to the abbreviation fixed direction at 35 - 48 degrees. 

[0017] The example of said optical-path conversion means A was shown in drawing 1 (a) - (c). The 
optical-path conversion means A consists of a thing of a cross-section abbreviation triangle in the (a) 
and (b), and it consists of a thing of a cross-section abbreviation square in (c). Moreover, at (a), it has the 
optical-path conversion slant face Al of the 2nd page by the isosceles triangle, and consists of an 
optical-path conversion means A to have the optical-path conversion slant face Al and the steep incline 
A2 with a larger tilt angle than a slant face Al , by (b). On the other hand, it consists of an optical-path 
conversion means A to have page [ 2nd ] the optical-path conversion slant face Al and the flat side A3, 
in (c). 

[0018] Like said example, an optical-path conversion means can be formed also in the crevice which 
consists of an equilateral side or a slant face of the same tilt angle, it can form also in the crevice which 
consists of a slant face from which an optical-path conversion slant face, a steep incline, a gentle slope, 
or a tilt angle is different, and the slant-face gestalt can be determined suitably in the number and 
position of the direction of the side which carry out incidence of the light. Therefore, the optical-path 
conversion slant face Al of a shorter side, the gentle slope of a long side, and an optical-path conversion 
means A by which a tilt angle [ as opposed to a film plane above all ] makes a unit the slant face of 10 or 
less degrees may be formed as a repetitive construct of the contiguity successive state. 
[0019] Let optical films more desirable than the point of attaining properties to the above-mentioned 
direction of a transverse plane, such as directivity, etc. be the direction of the side where light carries out 
incidence of the abbreviation fixed direction which the optical -path conversion slant face Al turns to, 
and the direction which meets. Therefore, when carrying out [ of an optical film / of two or more sides ] 
incidence of the light from the side, what was used as the optical film which has the optical-path 
conversion slant face Al corresponding to the number and position is used preferably. 
[0020] In considering as the direction of the side where light carries out incidence of the 2 sides in 
which an optical film incidentally counters The optical-path conversion slant face Al of the 2nd page by 
the optical-path conversion means A which consists of a cross-section abbreviation isosceles triangle 
like drawing 1 (a), Like [ although it has the optical -path conversion slant face Al of the 2nd page by 
the optical-path conversion means A which consists of the cross-section abbreviation trapezoid or square 
like drawing 1 (c) in the state where the ridgeline serves as a direction which meets in the 
aforementioned side direction ] The optical film 1 which it has the 2nd [ or more ] page in the state 
where the optical-path conversion slant face it turns [ slant face ] to the abbreviation fixed direction 
includes the field it turns [ field ] to opposite direction with it on the basis of the whole surface is used 
preferably. In addition, the optical -path conversion slant face Al may be formed in the direction where 
the ridgeline meets the contiguity 2 side of an optical film in every direction, and the direction in 
alignment with three or more sides which contain opposite and every direction further. 
[0021] As described above, the optical-path conversion slant face Al reflects in the field Al the light 
which carries out incidence among the incident light from the direction of the side, or its transmission 
light, and carries out the role which carries out optical-path conversion. In this case, the lighting light 
which improves [ perpendicularity ] the incident light or its transmission light from the direction of the 
side optical-path conversion to a film plane, and is excellent in the directivity to a transverse plane can 
be efficiently obtained by making the tilt angle theta to the film plane of the optical-path conversion 
slant face Al into 35 - 48 degrees like instantiation at drawing 1 (a). 
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[0022] At less than 35 degrees, the aforementioned tilt angle theta separates from the conditions to 
which total reflection of the incident light or its transmission light from the direction of the side will be 
carried out if it becomes deficient in the brightness of the direction of a transverse plane that it shifts in 
the direction of 30 degrees or more greatly from the direction of a transverse plane, and is hard to use 
effectively for a display and exceeds 48 degrees, the leakage light from an optical-path conversion slant 
face increases, and it becomes scarce at the efficiency for light utilization of the incident light from the 
direction The desirable tilt angle theta of the optical-path conversion slant face Al is 40 - 44 degrees 
above all 38 to 45 degrees in consideration of the total reflection conditions based on refraction 
according to the Snell's law of transmission light from the points of excelling in the directivity to a 
transverse plane, such as optical-path conversion and suppression of leakage light, etc. 
[0023] An optical-path conversion means A to provide the above-mentioned optical-path conversion 
slant face Al is formed as a repetitive construct for the purpose of thin-shape-izing of an optical film. In 
this case, it is desirable to consider as structure including the flat side which consists of a field A3 whose 
tilt angle concerned a tilt angle [ as opposed to a film plane from the point which reflects the incident 
light from the side back, transmits efficiently to an opposite side side, and is made to emit light as much 
as possible and uniformly all over an optical film ] is zero abbreviation like instantiation especially 4 or 
less times above all 5 or less times at the gentle slope of 3 or less times or drawin g 1 , or a film plane 
A4. Therefore, with especially the optical-path conversion means A that contains the steep incline A2 of 
instantiation in drawin g 1 (b), it is desirable to make width of face of a film plane A4 into the structure 
which can make the angle of the steep incline large as 60 degrees or more above all 50 degrees or more 
35 degrees or more. 

[0024] Moreover, the case where the aforementioned flat side has arranged the optical film 1 in the front 
of the reflected type liquid crystal display panel 2 like the example of drawin g 2 , The transparency 
portion of a display light according to lighting mode when a reflecting layer is prepared in the tooth- 
back side of an optical film and it has arranged in the back, It can be made to function as a transparency 
portion of the reflected light through the incidence portion of outdoor daylight, and the reflecting layer 
22 of the incident light, and thereby, a display with the lighting mode by the lighting system or the 
outdoor daylight mode by outdoor daylight is enabled, and formation of the liquid crystal display of 
lighting and an outdoor daylight two- ways type is enabled. 

[0025] The thing of that according [ the tilt angle concerned ] to the slant face Al of 35 degrees or more 
or A2 based on film one side in which the tilt angle to a film plane formed the optical-path conversion 
means A for the occupancy area or width of face of the gentle slope of 5 or less times or the flat sides 
A3 and A4 considered especially as 10 or more times 8 or more times above all is more desirable than 
the point of obtaining a bright display in the above, 5 or more times. This aims at improvement in the 
transparency efficiency of the reflected light through the incidence efficiency and the reflecting layer of 
said outdoor daylight. 

[0026] Although the ridgeline is prepared so that it may meet in the direction of the side as for which 
light carries out incidence in the state of parallel or an inclination, in that case, the optical-path 
conversion means A may be continuously formed ranging from the end to the other end of a bright film, 
and, as for the optical-path conversion means A, it may be formed discontinuously intermittently. When 
forming discontinuously, it is desirable to make into 5 or more times of the depth the length of the 
direction which meets in the direction of the side of the slot structure from points, such as incidence 
efficiency of transmission light and an optical-path conversion efficiency, and it is more desirable than 
the point of the formation of uniform luminescence on an optical film to set especially the 500 
micrometers or less of the 10-480 micrometers of the aforementioned length to 50-450 micrometers 
above all. 

[0027] The slant face which forms the optical-path conversion means A may be formed in proper field 
gestalten, such as a straight-line side, a refracting interface, and a curve side, and there is especially no 
limitation about the recurrence pitch of the optical-path conversion slant face Al through the cross- 
section configuration of the optical-path conversion means A, or it. From the brightness determinant and 
bird clapper in lighting mode, the optical-path conversion slant face Al can be suitably determined 
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according to the homogeneity of luminescence on an optical film, the homogeneity of luminescence [ in 
lighting and the type both for outdoor daylight ] with outdoor daylight mode, etc., and can control the 
optical-path conversion quantity of light at the distribution density. 

[0028] therefore, the slant face A ~ the tilt angle of 1 and 2 etc. may be a configuration fixed all over a 
sheet, and ****** may enlarge the optical-path conversion means A from the side of the side in which 
light carries out incidence for the purpose of coping with attenuation of the transmission light by the 
absorption loss or previous optical-path conversion, and attaining equalization of luminescence on an 
optical film Moreover, it can also consider as the optical-path conversion means A of constant pitch. 
[0029] Furthermore, ****** should narrow the pitch more gradually from the side of the side which 
carries out incidence, and light should make [ many ] distribution density of the optical-path conversion 
means A, and can also attain equalization of luminescence on an optical film in a random pitch. The 
random pitch is more advantageous than the point of prevention of the moire by interference with a 
pixel. Therefore, the optical-path conversion means A may consist of combination of the slot structure 
where configurations etc. differ in addition to a pitch. 

[0030] the point of there being a display and a bird clapper insufficient [ transparency of display light ] 
and unnatural when the optical -path conversion slant face Al overlaps the pixel of a liquid crystal 
display panel, and preventing it etc. — the overlap area ~ as much as possible — small - carrying out — 
the flat side A ™ it is desirable to secure sufficient light transmittance through 3 and 4 It also takes into 
consideration that the pixel pitch of a liquid crystal display panel is generally 100-300 micrometers from 
this point, and, as for the optical-path conversion slant face A 1, it is desirable to form based on the 
projection width of face to the film plane, so that 3-20-micrometer 40 micrometers or less may turn into 
5-15 micrometers especially above all. Generally this projection width of face has the coherent length of 
a fluorescence pipe more desirable than the point of preventing deterioration of the display grace by 
diffraction from the point set to about 20 micrometers. 

[0031] On the other hand, although it is desirable that the interval of the optical-path conversion slant 
face Al is larger than the aforementioned point On the other hand, since an optical-path conversion slant 
face is the functional division of the substantial lighting light formation by optical-path conversion of 
the incident light from the direction of the side as described above When the interval was too large, and 
the lighting at the time of lighting becomes a non-dense, and may serve as an unnatural display and an 
example is taken in them, as for especially the recurrence pitch of the optical-path conversion slant face 
Al, it is desirable that 50 micrometers - 2mm costs 20 micrometers - 3mm above all 5mm or less. 
[0032] Moreover, the repetitive construct of an optical-path conversion means and the pixel of a liquid 
crystal display panel may interfere, and moire may be produced. Although prevention of moire can be 
performed by pitch regulation of the repetitive construct, as described above, there is a desirable range in 
the pitch of a repetitive construct. Therefore, a solution in case moire arises in the pitch range poses a 
problem. In this invention, the method which forms the ridgeline of slot structure in the state of inclining 
to the direction of the side, and prevents moire so that slot structure can be arranged in the state of 
intersection to a pixel is desirable. 

[0033] If the tilt angle to the direction of the side is too large, since in the aforementioned case a 
deviation will be produced in reflection through the optical -path conversion slant face A 1, a big bias will 
occur towards optical-path conversion and it will be easy to become the cause of a fall of display grace, 
as for the tilt angle to the direction of the side of the ridgeline, it is desirable to consider as less than 
**25 degrees and less than **20 degrees above all less than **30 degrees. In addition, the sign of** 
means the inclination direction of the ridgeline on the basis of the direction of the side. The resolution of 
a liquid crystal display panel is low, and when the case where moire is not produced, and moire can be 
disregarded, this ridgeline is so desirable that it is parallel to the direction of the side. 
[0034] The bright film which has an optical-path conversion means For example, the method of 
imprinting a ****** configuration under heating to the metal mold which can form a predetermined 
configuration for thermoplastics, The method of filling up the metal mold which can fabricate the resin 
made to fluidize through the thermoplastics or the heat which carried out heating melting, or a solvent in 
a predetermined configuration, It can form by the method with the proper method of filling up or casting 



http ://www4 . ipdl . j po . go .j p/cgi -bin/tranwebcg iej j e 



10/3/03 



Page 7 of 13 



and carrying out polymerization of the liquefied resin which can carry out polymerization to the mold 
which can form a predetermined configuration with radiation, such as heat, and ultraviolet rays or an 
electron ray, etc. 

[0035] The desirable formation method of a bright film of having an optical-path conversion means 
carries out coating of the hardened type resin which can carry out polymerization to one side of a bright 
film with ultraviolet rays or radiation. After sticking the coating layer to the forming face of the 
predetermined slot structure of metal mold and carrying out hardening processing by irradiation of 
ultraviolet rays, radiation, etc., It is the method of adding the repeat structure of the slot structure of 
providing an optical-path conversion slant face on one side of a bright film through the metal mold 
which has predetermined slot structure like the method of carrying out ablation recovery of the bright 
film from metal mold. 

[0036] Like the above, the bright film which has an optical-path conversion means can really be 
fabricated in the state of having an optical-path conversion means, can also be obtained in it, and can be 
obtained like the example of drawing also by the method of adding the cambium 13 of an optical-path 
conversion means to one side of a bright film 1 1 . In the case of the latter, when the refractive-index 
difference of the cambium 13 of an optical-path conversion means and a bright film 1 1 to add is large, it 
is more desirable than the point of outgoing radiation efficiency falling greatly by interface reflection 
etc., and preventing it to make small the refractive-index difference of a bright film and the cambium of 
an optical-path conversion means as much as possible. 

[0037] Especially the aforementioned desirable refractive-index difference is less than 0.05 above all 
less than 0.10. Moreover, it is more desirable than the point of outgoing radiation efficiency to make 
high the refractive index of the cambium of an optical-path conversion means to add in [ bright film ] 
that case. In addition, the cambium of an optical -path conversion means can be formed according to the 
above-mentioned bright film with a proper material which shows it transparency according to the 
wavelength region of the light which carries out incidence through a lighting system etc. 
[0038] The optical film should form the adhesive layer 12 in the field which does not have the slot 
structure A of a bright film 1 1 like the example of drawing 1 . The adhesion processing which it is and 
minded the adhesive layer for this adhesive layer pasting up an optical film on supporter material, such 
as a liquid crystal display panel, is aimed at the improvement in brightness by deployment of the 
incident light from the reflective efficiency through the optical-path conversion slant face Al of the 
optical-path conversion means A, as a result the direction of the side etc. 

[0039] The binder which makes base polymer proper polymer, such as a rubber system, acrylic, a vinyl 
alkyl ether system and a silicone system, a polyester system and a polyurethane system, a polyether 
system, and a polyamide system, a styrene system, can be used for formation of an adhesive layer. What 
is excellent in transparency, weatherability, thermal resistance, etc. is preferably used like the acrylic 
binder which makes base polymer the polymer which makes a subject the alkyl ester of an acrylic acid 
or a methacrylic acid above all. 

[0040] In the above, especially less than 0.05 adhesive layers are preferably used for a refractive-index 
difference with a bright film less than 0.10 above all less than 0.12 by this invention from the point 
which suppresses the quantity of light which is lost, without preventing light being shut up in an optical 
film and stopping being able to carry out outgoing radiation, and being able to carry out the outgoing 
radiation of it in the interface reflection by the refractive-index difference, moreover, an adhesive layer - 
- it — for example, a transparent particle with organic system particles proper [ conductive things such as 
a silica, an alumina, a titania or a zirconia, a tin oxide, indium oxide and a cadmium oxide, and an 
antimony oxide, ], such as a certain inorganic system particle, and bridge formation or a non-crosslinked 
polymer, etc. — one sort — or two or more sorts are made to contain and it can also consider as an optical 
diffusion type thing 

[0041] In addition, it is desirable to install tentatively and cover the exfoliation sheet 17 like the example 
of drawin g 1 for the purpose of prevention of mixing of a foreign matter etc. until it presents practical 
use with it to an adhesive layer. Also as for a refractive-index difference with supporter material, such as 
the aforementioned liquid crystal display panel on which an adhesive layer is pasted up by the still more 
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nearly same reason as the above, it is [ less than 0.15 / less than 0.10 ] desirable that it is less than 0.05 
especially above all. 

[0042] The optical film should be covered with the transparent covering film 14 in the slot structure 
forming face 13 of a bright film 1 1 like the example of drawing for the purpose of protection of an 
optical-path conversion slant face, especially the pollution control. The optical-path conversion function 
described above when dirt was got blocked in slot structure falls, and in case contamination is wiped 
away, it is tended to get dirt blocked in Mizouchi. A covering film can be formed with a proper material 
which shows it transparency according to the wavelength region of the light which carries out incidence 
through a lighting system etc., and may apply to the above-mentioned bright film correspondingly. 
[0043] The acid-resisting layer 15 and a stain-proofing barrier 16 are formed in the outside of the 
covering film 14 at least like the example of drawing. An acid-resisting layer can be formed by the 
method with the proper method which forms a low refractive-index film by the proper coating method 
containing the method and dipping method which form the vacuum evaporationo film of the coherence 
like the multilayer of the dielectric according [ for example, ] to a vacuum evaporationo method for the 
purpose of suppression of surface reflection of the outdoor daylight which checks a check by looking, a 
spray method, etc. 

[0044] On the other hand, it is made hard to adhere contamination of a fingerprint etc., and eradication 
removal of the adhesion contamination is made easy to carry out, and a stain-proofing barrier is usually 
prepared [ therefore ] in the maximum front face like the example of drawing for the purpose of 
functional protection of an acid-resisting layer etc. It can form suitably also about a stain-proofing 
barrier as a coating film by the small material of the surface energy of for example, a fluorine content 
resin etc. 

[0045] Although the optical -path conversion function which produced ****** in the crevice, and the 
shape of a quirk changed and described above will be easy to be checked if a pollution problem is not 
solved even if it prepares an acid-resisting layer in slot structure directly in the above, and an acid- 
resisting layer and a stain-proofing barrier are directly formed in slot structure by the coating method, in 
this invention, slot structure is defended with a covering film and induction of this problem can be 
prevented. 

[0046] A layer with a proper anti-glare layer (non-glare layer) 18 etc. can also be further prepared in the 
outside of a covering film at drawing 1 (c) if needed like instantiation. An anti-glare layer can raise 
visibility effectively by carrying out scatter reflection of the outdoor daylight, and combining with an 
acid-resisting layer for the purpose of prevention of the check-by-looking prevention by ****** of 
outdoor daylight etc. An anti-glare layer can also be suitably formed as a resin layer which carried out 
detailed irregularity structuring of the front face by various methods, such as a combination method of 
transparent particles, such as split-face-ized methods, such as a sandblasting method and an embossing 
method, and a silica. 

[0047] Said acid-resisting layer, a stain-proofing barrier, an anti-glare layer, etc. can also be prepared by 
the post-addition method to the covering film pasted up on the forming face of slot structure, can be 
beforehand prepared in a covering film, and can also paste up and prepare the film in the forming face of 
slot structure. In addition, when forming an anti-glare layer 18 like dra wing 1 (c), as for the position, it 
is more advantageous than points, such as improvement in visibility, to consider as the inside of the 
acid-resisting layer 15. In this case, by forming an anti-glare layer by the hard resin rather than the 
covering film like an urethane acrylic ultraviolet-rays hardening type resin, hard-coat nature can be 
added and the adhesion force of an acid-resisting layer can be raised. Furthermore, a high refractive 
index and when a refractive index considers as the anti-glare layer by 1 .55 or more resins above all, the 
effect of an acid-resisting layer can be raised. 

[0048] The optical film by this invention carries out optical-path conversion, and improves [ efficiency 
for light utilization ] the incident light or its transmission light from [ according to / a lighting system 
etc. ] the side outgoing radiation in the direction which is excellent in perpendicularity advantageous to a 
check by looking through an optical-path conversion slant face. Moreover, good permeability is shown 
also to outdoor daylight. Various equipments, such as a liquid crystal display of lighting and an outdoor 
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daylight two-ways type which arranges to a check-by-looking tooth-back [ of the liquid crystal display 
panel 2 which has arranged the lighting system 5 on 1 or two or more sides as illustrated to drawin g 2 ] 5 
and check-by-looking side (back) (front), and is excellent in a bright and legible penetrated type or low- 
power nature, can be formed. 

[0049] Incidentally the example of drawing 2 shows the liquid crystal display of a front formula, and 
most incident lights from the direction of the side which minded the lighting system according to this are 
back transmitted through reflection by law of refraction through the c ell su bstrat es^ 1 and 28 of the 
upper and lower sides based on the thickness ratio of each class in a liquid crystal display panel. Optical- 
path conversion of the light which carried out incidence to the optical-path conversion slant face Al of 
the optical film 1 arranged to the check-by-looking side is efficiently carried out in the direction of a 
check-by-looking tooth back. Other light is back transmitted in total reflection, and carries out incidence 
to the optical-path conversion slant face Al in back, and it is efficiently reflected in the direction of a 
check-by-looking tooth back by the reflecting layer 22 which optical-path conversion was carried out 
and was prepared in the liquid crystal cell. The display which the reversal light by the reflection carries 
out outgoing radiation, and excels the flat side A4 of an optical film in a luminosity can be attained. 
[0050] It has at least the liquid crystal cell which comes to enclose liquid crystal 25 among the cell 
substrates 21 and 28 through a sealant 24 like the thing, i.e., the example of drawing, of the proper 
penetrated type with which it has a liquid crystal cell at least as a liquid crystal display panel 2 in the 
above, or a reflected type. What carries out outgoing radiation from an incidence side by reversal which 
minded the other side or the reflecting layer as a display light through control according the incident 
light from the side which has arranged the optical film 1 to liquid crystal etc. can be used, and there is 
especially no limitation about the kind. 

[0051] As an example of a liquid crystal cell incidentally described above, the liquid crystal cell of the 
twist system like TN liquid crystal cell, a STN liquid crystal cell, an installation-performance- 
specification liquid crystal cell and a HAN liquid crystal cell, an OCB liquid crystal cell, or VA liquid 
crystal cell, a non-twisting system, a guest host system, or a ferroelectric liquid crystal system or an 
optical diffusion type liquid crystal cell may be raised, and an active matrix, the passive matrix method 
of the drive method of liquid crystal, etc. may be proper. The drive of the liquid crystal is usually 
performed to drawin g 2 through the transparent electrode 27 prepared inside the cell substrates 21 and 
28 of a couple, or the reflected type electrode 22 like instantiation. 

[0052] About a cell substrate, a proper substrate can be used from glass, a resin, etc. and, as for the 
substrate by the side of a check by looking, what consists of an isotropic material optically is more 
desirable than points, such as display grace, above all. Moreover, like an alkali-free-glass board [ as 
opposed to a blue glass plate from points, such as brightness and improvement in display grace ], as for 
the substrate by the side of a check by looking, what is excellent in transparent and colorless nature is 
desirable, and a resin substrate is still more desirable than points, such as lightweight nature. About the 
thickness of a cell substrate, there is especially no limitation and it can be suitably determined according 
to the enclosure intensity of liquid crystal etc. Especially generally 50 micrometers - 2mm is cost by the 
thickness of 100 micrometers - 1mm above all 10 micrometers - 5mm from optical-transmission 
efficiency and points, such as balance of thin shape lightweight nature. 

[0053] It can prepare more than two-layer [ of proper functional layers, such as an orientation film 
which consists of a rubbing processing film for carrying out orientation of the liquid crystal if needed on 
the occasion of formation of a liquid crystal cell etc., and a light filter for color display, / one layer or 
two-layer ]. In addition, like the example of drawing, the orientation films 23 and 26 are usually formed 
on electrodes 22 and 27, and the light filter outside drawing is usually prepared between the substrate in 
one side of the cell substrates 21 and 28, and an electrode. 

[0054] Although a reflecting layer is prepared when forming the liquid crystal display of further a 
reflected type, like drawin g 2 , the arrangement position may be in the liquid crystal cell by electrode 22 
grade, and may be the outside of the cell substrate 21 by the side of a check-by-looking tooth back. The 
reflecting layer can be formed in proper things, such as a white sheet according to the former. The 
reflecting layer of a high reflection factor which consists of a reflective sheet which supported above all 
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the layer which comes to attach the coating layer which made metals of a high reflection factor, such as 
aluminum, silver and gold, copper, and chromium, or the powder of the alloy contain in a binder resin, 
the aforementioned metal, etc. and a dielectric multilayer by the thin film formation method with proper 
vacuum deposition method, sputtering method, etc., and an aforementioned coating layer and an 
aforementioned attachment layer by the base material which consists of a film etc., 
[0055] A liquid crystal display panel may add more than two-layer [ of proper optical layers, such as a 
polarizing plate 3 1, the phase contrast board 32, and an optical diffusion layer, / one layer or two-layer ] 
to a liquid crystal cell like the example of drawing 2 . A phase contrast board aims [ a polarizing plate ] 
at improvement in the display grace by compensation of the phase contrast by the form birefringence of 
liquid crystal etc. for the purpose of the achievement using the linearly polarized light of a display. 
Moreover, an optical diffusion layer aims at increase of the amount of incident lights to the optical film 
by diffusion of equalization of the brightness by equalization of bright-line-like luminescence through 
the expansion of a display rectangle and the slant face of an optical film by diffusion of display light, 
and the transmission light in a liquid crystal display panel etc. 

[0056] A proper thing can be used as the aforementioned polarizing plate, and there is especially no 
limitation. What has the degree of polarization higher than the point of obtaining the display of the good 
contrast ratio by the incidence of the advanced linearly polarized light etc. like what prepared 
transparent protection layer in the absorbed type polarization film which consists of what dichroism 
matter, such as iodine and a dichromatic dye, was made to stick to the hydrophilic high polymer film 
like for example, a polyvinyl alcohol system film, a partial formal-ized polyvinyl alcohol system film, 
and an ethylene-vinylacetate-copolymer system partial saponification film, and was extended, or its one 
side or both sides can use preferably. 

[0057] What is excellent in transparency, a mechanical strength and thermal stability, moisture cover 
nature, etc. is preferably used for formation of the aforementioned transparent protection layer, and what 
was illustrated by the above-mentioned bright film as the example is raised to it. Although transparent 
protection layer considered as the film, application methods, such as an adhesion method and polymer 
liquid, etc. can give it. In addition, like the example of drawing, a polarizing plate can also be prepared 
only in one side of a liquid crystal cell, and can also be prepared in the both sides of a liquid crystal cell. 
[0058] On the other hand, also as a phase contrast board, for example, the form birefringence film which 
comes to carry out extension processing of the film which consists of proper polymer, such as what was 
illustrated by the above-mentioned bright film, by the method with proper one shaft, two shafts, etc., 
You may be what could use what has the proper thing which supported the oriented films and the 
orientation layers of those of a proper liquid crystal polymer, such as a nematic system and a 
discotheque system, by the transparent base material, and controlled the refractive index of the thickness 
direction under the operation of the heating shrinkage force of a thermal-contraction nature film. Like 
the example of drawing, usually, the phase contrast board 32 for compensation is arranged if needed 
between the polarizing plate 31 by the side of a check by looking or/and a tooth back, and a liquid 
crystal cell, and can use a proper thing for the phase contrast board according to a wavelength region etc. 
Moreover, more than two-layer can also be superimposed and used for a phase contrast board for the 
purpose of control of optical properties, such as phase contrast. 

[0059] Moreover, it can prepare by the proper method by a coating layer, a diffusion sheet, etc. which 
have the surface detailed slot structure which applied to the above-mentioned anti-glare layer 
correspondingly also about the optical diffusion layer. An optical diffusion layer can also be arranged as 
an adhesive layer which serves as adhesion of a polarizing plate 3 1 and the phase contrast board 32 
according to the above-mentioned adhesive layer 12 of transparent particle combination, and, thereby, 
drawing or ****** can perform thin shape-ization. Although an optical diffusion layer can also be 
arranged outside a polarizing plate (check-by-looking side), after outdoor daylight is absorbed with a 
polarizing plate by arranging to a liquid crystal cell side rather than a polarizing plate, incidence of it 
will be carried out to an optical diffusion layer, and it can suppress the reflection loss by the 
backscattering through the optical diffusion layer, and is advantageous. 

[0060] On the other hand, the lighting system arranged on the side of a liquid crystal display panel aims 



http ://www4 . ipdl .j po . go .j p/cgi-bin/tran_web_cgi_ejj e 



10/3/03 



Page 11 of 13 



at carrying out incidence of the light used as a lighting light of a liquid crystal display from the side of a 
liquid crystal display panel. Thin shape lightweight-ization of a liquid crystal display can be attained in 
combination with the optical film which this arranges in the back and the front of a panel, a thing proper 
as a lighting system — it can use — for example, (cold, heat), lines, such as a cathode-ray tube, — the 
array object which arranged the point light sources, such as the light source and light emitting diode, and 
it a line, in the shape of a field, etc. or the point light source, and a line — a light guide plate — 
combining — the incident light from the point light source — a line — a light guide plate — minding — a 
line — the lighting system changed into the light source can use preferably 

[0061] A lighting system can be arranged on 1 or two or more sides in the liquid crystal display panel 2. 
When arranging a lighting system on two or more sides, two or more of the sides may be the 
combination of the side which counters, may be the combination of the side which crosses in all 
directions, and may be the combination of three or more sides which used them together. Since there is 
no need for lighting when enabling a check by looking with the lighting mode by the lighting and 
checking by looking in the outdoor daylight mode by outdoor daylight in the case of the liquid crystal 
display of lighting and an outdoor daylight two-ways type, a lighting system shall be changed in its 
lighting and putting out lights. Arbitrary methods can be taken to the change method, and all of the 
conventional method can be taken. In addition, a lighting system may be the thing of the unique 
luminescence formula which can change the luminescent color, and unique luminescence of it shall be 
carried out through a lighting system of a different kind, and it shall deal in it. 

[0062] In order to lead emission light to the side of the liquid crystal display panel 2 to a lighting system 
5 if needed like the example of drawing, it can also consider as the combination object which has 
arranged auxiliary means with the proper reflector 5 1 which surrounds it. Proper reflective sheets which 
attached the metal thin film of a high reflection factor as a reflector, such as a resin sheet, a white sheet, 
and a metallic foil, can be used. A reflector can also be used as a fixed means which serves as 
envelopment of a lighting system by the method which pastes up the edge on edges, such as a cell 
substrate of a liquid crystal display panel. 

[0063] in addition, laminating unification is carried out on the whole or partially, and the optical element 
or parts which form the liquid crystal display described above in this invention, such as a liquid crystal 
cell, a polarizing plate, and a phase contrast board, fix — having --**** — separation — it may be 
arranged at the easy state It is more desirable than points, such as fall prevention of the contrast by 
suppression of interface reflection, that it is in a fixing state. Proper transparent adhesives, such as a 
binder, can be used for the fixing adhesion processing, and it can also consider as the glue line which is 
made to contain the transparent particle described above to the transparent glue line, and shows a 
diffusion function. Moreover, ultraviolet-absorption ability can also be given to it by the side of the 
aforementioned optical element or parts, especially a check by looking with the method processed with 
ultraviolet ray absorbents, such as for example, a salicylate system compound, a benzophenone system 
compound, a benzotriazol system compound, and a cyanoacrylate system compound, a nickel complex 
salt system compound. 
[0064] 

[Example] an example 1 — the ultraviolet-rays hardening type resin (the Toagosei make — ) of acrylic 
[ metal mold / into which the predetermined configuration was processed beforehand ] Dropping 
restoration of ARONIKKUSU UV-3701 is carried out by the syringe. After put a triacetyl-cellulose 
(TAC) film (surface saponification processing object) with a thickness of 80 micrometers on it, making 
it stick by the rubber roller, removing an excessive resin and an excessive foam, irradiating ultraviolet 
rays in a metal halide lamp and carrying out hardening processing, The bright film which exfoliates 
from metal mold, judges in a predetermined size, and has the repeat layer of the optical-path conversion 
means of a refractive index 1.533 on one side of the TAC film of a refractive index 1.49 was obtained. 
[0065] Next, the acid-resisting layer which becomes one side of a TAC film with a thickness of 40 
micrometers from a silicon dioxide and a titanium dioxide with a vacuum deposition method is formed. 
The forming face of the optical-path conversion means which consists of slot structure of a bright film 
where the covering film which comes to carry out coating formation of the stain-proofing barrier which 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



10/3/03 



Page 12 of 13 



consists of a fluoro alkyl silane on it was obtained above so that the acid-resisting layer etc. might serve 
as an outside is pasted through adhesives. The adhesive layer of a refractive index 1.47 was attached to 
the field which does not have the optical-path conversion means of the bright film, and the optical film 
was obtained. Width of face is 45mm and, as for this optical film, 60mm and depth have the 
continuation slot where a ridgeline is parallel crosswise in a 210-micrometer pitch. Width of face is 8-13 
micrometers at 42.5 - 43 degrees, and the tilt angle of the optical -path conversion slant face Al has the 
optical-path conversion means of 9.8 times or more of projection sum total area ( drawin g 1 b) as 
opposed to [ in the area of a flat part (A4) / tilt angle / of a steep incline A2 ] the film plane of an optical- 
path conversion slant face and a steep incline at 67 - 67.5 degrees. 

[0066] Next, it surrounds in the reflector which arranges a cold cathode tube on the side of the reflected 
type TN liquid crystal display panel of the normally white which sticks a polarizing plate on the front 
reverse side of a commercial TN liquid crystal cell, and comes to stick a split-face diffusion type silver 
reflecting plate on the outside of the polarizing plate by the side of the check-by-looking tooth back, and 
becomes it from the reflective sheet of silver vacuum evaporationo. After pasting up the both ends on 
the vertical side of a panel and fixing a cold cathode tube, it pasted up so that an optical-path conversion 
slant face might meet the polarizing plate by the side of the check by looking through the adhesive layer 
at a cold cathode tube and parallel in the aforementioned optical film, and the liquid crystal display of 
lighting and an outdoor daylight two-ways type was obtained. 

[0067] Dropping restoration of the acrylic ultraviolet-rays hardening type resin is carried out by the 
syringe at the metal mold split-face-ized by example 2 sandblasting processing. After put the covering 
film which carried out saponification processing on it, making it stick by the rubber roller, removing an 
excessive resin and an excessive foam, irradiating ultraviolet rays in a metal halide lamp and carrying 
out hardening processing, On it, prepared the acid-resisting layer and the stain-proofing barrier, and it 
was used, and also the covering film which exfoliates from metal mold, judges in a predetermined size, 
and has an anti-dazzle processing side was obtained, the optical film was obtained according to the 
example 1, and the liquid crystal display of lighting and an outdoor daylight two-ways type was 
obtained using it. 

[0068] It was used as an optical film, and also the direct acid-resisting layer was formed in the optical 
conversion means forming face of example of comparison 1 bright film, and the liquid crystal display of 
lighting and an outdoor daylight two-ways type was obtained according to the example 1 . 
[0069] On it, carried out coating formation of the stain-proofing barrier, and it was used as an optical 
film, and also the direct acid-resisting layer was formed in the optical conversion means forming face of 
example of comparison 2 bright film, and the liquid crystal display of lighting and an outdoor daylight 
two-ways type was obtained according to the example 1 . 

[0070] According to example of comparison 3 example 1, width of face was 7-1 1 micrometers at about 
30 degrees, the tilt angle of a steep incline A2 obtained the optical film which has the optical-path 
conversion means of 8.1 times or more of projection sum total area as opposed to [ pitch ] the film plane 
of an optical-path conversion slant face and a steep incline in the area of 210 micrometers and a flat part 
at about 70 degrees, and the tilt angle of an optical-path conversion slant face obtained the liquid crystal 
display of lighting and an outdoor daylight two-ways type using it. 

[0071] According to example of comparison 4 example 1, width of face was 10-16 micrometers at about 
50 degrees, the tilt angle of a steep incline A2 obtained the optical film which has the optical -path 
conversion means of 9.9 times or more of projection sum total area as opposed to [ pitch ] the film plane 
of an optical-path conversion slant face and a steep incline in the area of 210 micrometers and a flat part 
at about 70 degrees, and the tilt angle of an optical-path conversion slant face obtained the liquid crystal 
display of lighting and an outdoor daylight two-ways type using it. 

[0072] The covering film which does not have an example of comparison 5 acid-resisting layer and a 
stain-proofing barrier was used, and also the optical film was obtained according to the example 1, and 
the liquid crystal display of lighting and an outdoor daylight two-ways type was obtained using it. 
[0073] The covering film which does not have only example of comparison 6 stain-proofing barrier was 
used, and also the optical film was obtained according to the example 1 , and the liquid crystal display of 
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lighting and an outdoor daylight two-ways type was obtained using it. 

[0074] The transverse-plane brightness in the equipment center section by the lighting mode in which 
the cold cathode tube was made to turn on in the state where voltage is not impressed to a liquid crystal 
display panel was investigated in the luminance meter (the TOPCON CORP. make, BM7) among the 
dark room about the liquid crystal display of lighting and an outdoor daylight two-ways type obtained in 
the evaluation examination example and the example of comparison. 
[0075] The aforementioned result was shown in the following **. 

Transverse-plane brightness (cd/m2) Example Ratio ** Example 1 2 1 2 3 4 5 6 26 24 29 16 8 4 26 26 
[0076] A table shows that the outstanding transverse-plane brightness by lighting mode is attained 
compared with the examples 2-4 of comparison in examples 1 and 2 and the examples 1 5 5, and 6 of 
comparison. In the examples 2-4 of comparison, there was much quantity of light which carries out 
outgoing radiation at a large angle, and it was deficient in the brightness of the direction of a transverse 
plane, and it was the outgoing radiation light which outgoing radiation of the light is carried out in the 
direction opposite to especially the light source with the degree of greater horn in the examples 3 and 4 
of comparison, and is hard to contribute to a display. It is because the stain-proofing barrier went into 
slot structure and changed the configuration in the example 2 of comparison, and is because the tilt angle 
of an optical conversion slant face is unsuitable in the examples 3 and 4 of comparison. Moreover, 
although it was satisfactory except for the example 3 of comparison and was good display grace in the 
check by looking in the state where voltage was impressed to the liquid crystal display panel in lighting 
mode, it was hard to see in the example 3 of comparison. 

[0077] In the voltage impression state to the liquid crystal display panel in the outdoor daylight mode to 
which incidence of the outdoor daylight by the ring-like lighting which switched off the cold cathode 
tube is carried out at the angle of 1 5 degrees on the other hand, although it was the bright good display 
without disorder of an image etc. in examples 1 and 2 and the examples 1, 2, 4, and 6 of comparison, it 
is [ disorder of an image is large and / in the example 5 of comparison ] in the example 3 of comparison, 
and was hard to see. 

[0078] It turns out that the legible and bright display is attained in both the modes of lighting and 
outdoor daylight in examples 1 and 2 and the examples 1 and 6 of comparison from the above. 
However, although it recovers [ in the examples 1 and 2, can wipe away easily and / in a clear image ] in 
both the modes of lighting and outdoor daylight and was legible when the front face of the liquid crystal 
display of examples 1 and 2 and the examples 1, 2, and 6 of comparison was soiled by the fingerprint 
and the binder and it was wiped away by the waste cloth of hexane sinking in It falls [ cannot wipe away 
in the example 6 of comparison, and in the examples 1 and 2 of comparison, a binder enters into slot 
structure, are hard to wipe it away, and / the luminous efficiency by lighting mode / remarkably ] 
especially by the survival and was hard to see. Although the binder of survival was able to carry out 
remarkable removal in adhesion by the adhesive tape, it took very complicated work and many times to 
it. As mentioned above, it turns out that the good liquid crystal display of display grace can be formed, 
and contamination can be wiped away easily, avoiding bulky-izing by the light guide plate, and high 
weight-ization in this invention, and attaining thin shape lightweight-ization by the film method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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